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1. Henn, 3a1a4n ¥ VIAHUPYeMble pe3yJIbTAThl 00y4eHHs 10 JMCIUIIIHHE

HucuunnmHa «TexHoNorun MNpoOM3BOACTBA M3JEIUMKA MPOMBINIUIEHHOTO JW3ailHa |
IOBEJIMPHBIX YKPALICHUH» OTHOCUTCS K YHUCIy YYEOHBIX IUCLMIUIMH, (OPMHPYIOLMX OOLIHe
npodeccuoHanbHble HaBblkW 10 HampaBieHuio 29.03.04 «TexHonorus Xyao0KeCTBEHHOU
00pabOTKM MaTepuajgoB» M NPOPHIsAM NOATroTOBKM «Pa3paboTka W TNPOU3BOACTBO W3JEIHUN
IPOMBIIIJICHHOTO Ju3aiiHa», «XyA0XKECTBEHHOE MPOEKTUPOBAHUE U LU(POBBIE TEXHOJIOTUH B
I0BEJIMPHOM IIPOU3BOJICTBEY.

Ilenp ocBoeHMA AMCUMILINHBI «TEXHOJIOTMM IPOU3BOJCTBA M3AEIUN IMPOMBIILIEHHOTO
JM3aiiHa U FOBEIUPHBIX YKPALICHU) CIENYeT OTHECTH:

- (popMupOBaHUE Y CTYAEHTOB OCO3HAHHOTO MPEICTABICHUS O TEXHOJIOTUYECKUX MPOLIEcCcax
W3TOTOBJICHUS M3JIENMHA MPOMBINUICHHOTO JU3aliHa W IOBEJIMPHBIX YKPALICHHH M3 METalIOB U MX
CIUIaBOB, JAE€PEBA, MOIUMEPOB, BSKYIIMX MAaTEPUAJIOB U Ip.,

K ocHOBHBIM 3aauaM OCBOEHHUS AUCHMIUIMHBI «Te€XHOIOrMM NpPOM3BOACTBA WU3AEIUI
IIPOMBILICHHOTO AW3aiiHa U IOBEIINPHBIX YKPAILICHUN» CIEAYET OTHECTH:

- OCBOEHHUE CTYJIEHTAMH OCHOBHBIX COBPEMEHHBIX TEXHUYECKH COBEPUICHHBIX TEXHOJIOTHN
[0 BBIIYCKY H3JEIMI IPOMBIIUIEHHOIO JW3aliHa M IOBEJIMPHBIX YKpAIIEHUH W3 pa3IMYHbIX
MaTepUaoB.

OOyueHrne 1O JUCHUIIIMHE «TEXHOJIOTMH TMPOM3BOJCTBA W3MEIUN TMPOMBIILICHHOTO
JM3aiiHa U IOBEJUPHBIX YKpaIIeHUH» HapaBiIeHo Ha (OPMHUPOBAHKE Yy 00YUAIOMUXCS CIETYIOLINX
KOMITIETCHIIMN

Koa m HaumMeHoBanue KOMIETEHII NI NHauKaTopbl 10CTHKEHUS
KOMIIeTEHITHH

OIIK-2. Cnocoben y4acTBOBaTh B | MOIIK-2.1.

pcan3anuu COBPCMCHHBIX TEXHUYECKH | 3HAET Tpe6OBaHI/I}I, MMPpECaABABIACMBIC K
COBEPILIEHHBIX TEXHOJOTHH IO BBIMYCKY | XyJI0KECTBEHHBIM Marepuaiam u
KOHKypeHTOCHOCO6HBIX XYOAOXKCCTBCHHBIX | XYJOKCCTBCHHO-TTPOMBIIIJIICHHBIM OG’bGKTaM;
MaTepHaoB u XYI0)KECTBEHHO- | COBpEMEHHBIE ~ TEXHOJIOTUU  HM3TOTOBJICHUS
IMPOMBIIIJICHHBIX OG’bGKTOB KOHKypeHTOCHOCOGHBIX XYO0XKCCTBCHHBIX
MaTepHaJIOB " XYH0KECTBEHHO-
MMPOMBIIIJICHHBIX H3,Z[eJIHﬁ; TECHACHIINUN
pa3BUTHS I3aifHa u TEXHOJIOTUH
XYOOXKCCTBCHHBIX MaTcpHraoB n
XYI0KE€CTBEHHO-TIPOMBIIIIICHHBIX 00BEKTOB.
NOIIK-2.2.

Ymeer COITOCTaBIISITh CYIIECTBYIOIINE
YKOHOMHYECKHE, IKOJIOTHYECKHE,
COIMAIbHBIE W JIPYTMX  OTpaHWYCHHS,
pa?)paGaTBIBaTB U BHCAPATH B IPOU3BOJACTBO
COBPEMEHHBIC TEXHOJIOTHH.

HOIIK-2.3.

Bnaneer METOIaMHU OILICHKH
npodecCHOHABHON EATeIbHOCTH C YU4ETOM
SKOHOMMYECKUX, YKOJOTHYECKHUX,

COLMAJBHBIX W  JAPYTUX  OrPAaHUYEHUI;
3HAHUAMH, CHOCOOCTBYIOUIMMH  BBIITYCKY
KOHKYPEHTOCTIOCOOHBIX MaTEepUaJIOB
XyJI0’)KECTBEHHOT O u XyJ10’KECTBEHHO-
ITPOMBIIIJIEHHOTO Ha3HAYEHMUSI.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl
HucuunimHa «TexHoNorun MNpOW3BOACTBA M3JEIUMKA MPOMBINIUIEHHOTO JW3ailHAa |
IOBEIMPHBIX ~ YKpamieHuit» ortHocutcss K brmoky 1 wactu, Qopmupyemoil ydacTHHKaMu

00pa3oBaTeNbHBIX OTHOIIEHUI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OaKanaBpHara.



Jucnuninuza «TexHosoruu INpOM3BOJACTBA U3JEIUN IPOMBIIUICHHOIO JU3aiiHa U
IOBEJIMPHBIX  YKpall€HWil» B3aMMOCBS3aHA JIOTUYECKM M  COJIEP)KATEIbHO-METOJAMYECKH CO
CIEAYIOIMMH AUCUUIUIMHAMU U nipakTukamu OOIT:

- Komnbrorepnoe mMoaenupoBanue U3 MPOMBIIIICHHOTO AU3aiiHa U FOBEITUPHBIX
YKpalIeHuH;

- CAIIP 1ng WHXEHEPHOrO aHaiW3a W MPOM3BOJICTBA  XYHOKECTBEHHO-
MIPOMBIITUICHHBIX 00BEKTOB;

- [IpoekTHas 1eITENBHOCTD;

3. CTpyKTypa U coep:KaHue THCIUITHHBI
OO6m1ast TPyI0EMKOCTh TUCIMUILIMHBI coCTaBiseT 14 3aueTHhIX enunmil (504 akageMuyecKux
yaca, U3 HUX ayAuTOpHas Harpy3ka 216 waca). JInurensHocTh 6 cemectpos, 108 yacoB - nekuuw,
108 yacoB - mabopaTopHbIe 3aHATHS, 288 YacoB - caMoCcTOsTeNbHAs paboTa.
3.1  Buabl yueoHoii padoThl M TPYA10EMKOCTH
3.1.1.0unas popma oOydeHUs

Ne . KoanuectBoO
Bup yueOHoit padoTbl
n/n 4acoB
1 | AyauTopHble 3aHATHS 216
B Tom unce:
1.1 | Jlexuuun 108
1.2 | CemuHapcKkue/IpakKTHUECKUE 3aHATH -
1.3 | JJaboparopHbIe 3aHATHS 108
2 | CamocTosiTe1bHAs1 paboTa 288
B tom unce:
2.1 | IlogroToBka u 3amura JJabopaTOPHBIX 144
pabor
2.2 | CaMocCTOSITEIbHOE U3yUCHHE 144
3 | IlpomMe:kyTOUYHAasi aTTeCTAIUS
3adet/nud.3auer/7K3aMeH 3auyer,
IK3aMeH
Hroro 504

3.2 TemaTnuyeckuii NIaH U3ydeHH sl AUCHUNIHHBI
(mo ¢popmam oOyueHus)
Tematnueckwnii mian pasmemén B [Ipunoxxenun 1 k paboueit mporpamme.

3.3 ConepxaHue TUCUUTLTHHBI

IlepBolii ceMecTp. JINTHE 0 BLINJIABJISEMBIM MOJIEJIAM

Jlexumst Ne 1 U3I'OTOBJIEHMA XY IOXXKECTBEHHBIX 1 FOBEJIMPHBIX MOJIEJIE
N MACTEP - MOAEJIEU JJIA JIBM

Jlextust Ne 2 [IUOPOBBIE CTIIOCOBBI M3I'OTOBJIEHNA MOJIEJIE 1 MACTEP —
MOJEJIEN.

Jlexuust Ne 3 PASHOBUJHOCTH IIPECC - ®OPM JJIs H3IOTOBJIEHIMA
BBITIVTABJIAEMbBIX MOJEJIEN.

Jlekuua Ne 4 ®OPMbBI U IIPECC - @&OPMbLI, UW3I'OTOBJIEHHBIE N3
JABYXKOMIIOHEHTHBIX CHUJIMKOHOBLIX 1 BUKCHUHTOBBIX KOMITAYHIOB.



Jlexumss  Ne 5 MOJEJIbHBIE COCTABBI M CIIOCOBbI M3I'OTOBJIEHIA
BBITIVTABJIAEMbBIX MO/JIEJIE

Jlexkust Ne 6 OCOBEHHOCTU CBOPKU MOJEJIbHBIX BJIOKOB. BUJEODUJIbM
«H3IOTOBJIEHUE JIMTEUMHBIX ®OPM ITPU JIBM».

Jlexuust Ne 7 PACUET JIMTHUKOBO — ITUTAIOLIEN CUCTEMBI (JITIC) ITPH JINTHE
[10 BBITUTABJIAAEMbBIM MOJEJIAM (JIBM) METOJIJOM BAKYYMHOI'O BCACBIBAHMAI.

Jlexuua Ne8 OCOBEHHOCTU OBOPYJIOBAHUA U IIDIABKM ILBETHBIX U
JPATOIIEHHBIX CITJIABOB.

Jlexnnsa Ne9 ITNTABUJIBHBIE YCTAHOBKH.

Bropoii cemecTp. O0padoTKa HA CTAHKAX C YHCJIOBBLIM NPOrPaAaMMHBIM YIIPABJEHHEM.

1. BBenenne. OcCo0€HHOCTH NPOEKTUPOBAHUS TMPOMBINUVIEHHBIX W3JAeJUH ISl
nanucanus YII B RhinoCAM.

1.1. TloctpoeHue TpexMEpPHOM MO HACTOILHOM JIAMITBI C IOMTYCKaMH U ITOCAIKAMH.

1.2. TloctpoeHue TpexMEepHOW MOJENU JEpPEBSHHOIO MAaHHO, HMHKPYCTUPOBAHHOIO
JINTBIMUA BCTaBKaMH.

2. Oco0eHHOCTH NPOEKTUPOBAHUS HOBEJIMPHBIX U3/1eJIHM.

2.1. COB,Z[aHI/Ie TCXHOJIOTUYHOI'O FOBCIIMPHO U3CINMS, ITOTY1aCMOT0 MCTOAAMU JINThA.

2.2. CozmaHue TEXHOJIOTUYHOIO FOBEJIUPHOTO W3JAETHS, MOJIYy4aeMoro CjlecapHbIMU
TEXHOJIOTHUSIMU.

3. IIpoexkTHpOBaHHE OCHACTKM /I W3rOTOBJIEHUSI NMPOMBINLICHHBIX W3Aeauil
TEeXHOJIOTUSIMH XY/105KeCTBEHHOH 00pad0TKH MaTepHaJioB.

3.1 Co3naHnne OCHACTKM JUIsl W3TOTOBJIGHHMS] MPOMBIIUICHHBIX U3JIETUNH  METOoAaMHu
HUTUKEPHOTO JIUThSI.

32 COB,Z[aHI/Ie OCHACTKHU IJId U3TOTOBJICHHA ITPOMBIIIJICHHBIX I/IB,Z[G.HI/Iﬁ U3 IPCBCCUHBI.

4. IIpoexTHpoBaHue MacTep-Mo/e/Iei 11 I0BeJTUPHOI0 NPOU3BOACTBA.
4.1. UsroromneHue mactep-Mozenei ¢ momorbio YITY craHkos.
4.2. WsroroieHue MacTep-Mojene ¢ moMoIbio 3D npuHTEpOB.

S. Co31aHue C10KHBIX MHOTOKOMIIOHEHTHBIX OBEJTHPHBIX U3/IeJHil.

5.1. IIpoekTtupoBaHHE IOBEIUPHBIX HW3JEIHHA, COCTOALIMX W3 Pa3IUYHBIX METaJIOB,
COEIMHSIEMBIX C TOMOILBbIO TEXHOJIOTUHU «TOPSUEH MOCATKI.

5.2. IlpoekTtupoBaHHE IOBEIUPHBIX H3AEIUN, C MOCIEAYIOIIUM HAHECEHHEM TOpsSYUX
AMasieil pa3IMUHbBIMU TEXHOJOTUSIMHU.

Tpernii cemectTp. TexXHOJOrMH OLICTPOr0 MPOTOTHNIMPOBAHHUS

1 BBenenue MecTo aiIUTUBHBIX TEXHOJIOTUA B COBPEMEHHOM MAIIMHOCTPOCHUH U
J'II/ITGI\/'IHOM HpOI/ISBO,Z[CTBC. I_ICJ'II/I " 3a1a4u JUCHUITIJINHBI.
1 Tewma 1. OcHoBHBIC MeTOABI RP - crepeonuTorpadus (STL —

stereolithography)
- orBepikacHue Ha TBEpaoM ocHoBanuu (SGC — Solid Ground Curing)
- nanecenue tepmoruiactoB (FDM — Fused Deposition Modeling)



- pacmeuieHue TepmoriactoB (BPM — Ballistic Particle Manufacturing)

- na3epHoe criekanue noponikos (SLS — Selective Laser Sintering)

- MmojenupoBanue mpu nmomornu ckieriku (LOM — Laminated Object Modeling)

- TEXHOJIOTUSI MHOTOCOMeNIbHOTO MoenupoBanus (MIM Multi Jet Modeling)

3 Tema 2. Ctepeonurorpadus (STL — stereolithography) IlpunnumnuansHas cxema
texnonoruu STL, ¢usnueckast cynHoCTh mpoiecca co3fanus nporoTuna. OCHOBHBIE MaTEpUabI,
IpUMEHSEMbIE B TEXHOJOTMH M UX OJKCIUTyaTallMOHHbIE cBoiicTBa. OO0nacTb NpUMEHEHUs
texHosoruu. [Ipumeps! 3d IPUHTEPOB U MPOTOTUIIOB TEXHOJIOTHH.

4 Tema 2. OtBeprkaeHue Ha TBEpaoM ocHoBaHuK (SGC — Solid Ground Curing)

[MpunnunuansHast cxema TtexHonmorun SGC, ¢usnyeckas CyHIIHOCTH TIpoliecca
co3manuss mporotuna. OCHOBHBIE MaTepuaibl, MPUMEHSEMble B TEXHOJOTMM U MX
OKCIUTyaTallMOHHBIE cBoiicTBa. OOmacTh mpuMeHeHHsi TexHonoruu. [Ipumepsr 3d mpuHTEpoB U
MPOTOTUIIOB TEXHOJIOTUH.

5 Tema 3. Hanecenue tepmoruiactoB (FDM — Fused Deposition Modeling)

[TpunnunuaneHas cxema texHosnorun FDM, dusudeckas CymHOCTh Tpoliecca CO3aHus
MMpOTOTHUIIA. OcHOBHEIE MaTCpualibl, NPHUMCHACMBIC B TCXHOJIOTHHM W HUX OSKCINTyaTallMOHHBIC
cBoricTBa. O6macTs mpuMeHeHus1 TexHoJoruu. [Ipumeps! 3d MPUHTEPOB M MPOTOTHUIIOB TEXHOJIOTHH.

6 Tema 4. Pacnibutienue tepmoruiactoB (BPM — Ballistic Particle Manufacturing)

[IpunnunuansHas cxema TexHosorun BPM, ¢usmyeckas CymHOCTh mporecca
CO3JaHUus IMMpOTOTHUIIA. OcHOBHEBIE MaTcpualbl, MPUMCHACMBIC B TEXHOJIOTUHU u Hux
SKCIUTyaTallMOHHBbIE CBoicTBAa. OOnacTh mpuMeHeHuss TexHosioruu. [Ipumepsr 3d mpunTEpOB M
MMPOTOTUIIOB TCXHOJIOTHH.

7 Tema 5. Jlasepuoe crmekanue mopomkoB (SLS — Selective Laser Sintering)

[MpuanumuaneHas cxema TexHonoruu SLS, dusnyeckas CYIIHOCTH MpoIlecca CO3AaHUS
nporotuna. OCHOBHbIE MaTepHalibl, MPUMEHSEMbIE B TEXHOJOTMHU M HX DKCIUTyaTallUOHHBIE
cBoiicTBa. O0MacTh npuMeHeHus TexHosoruu. [Ipumeps! 3d pUHTEPOB U MPOTOTUIIOB TEXHOJIOTHH.

8 Tema 6. MogenupoBanue npu nomomu ckieiiku (LOM — Laminated Object
Modeling)

[IpunnunuansHas cxema TtexHonorun LOM, ¢usnueckass CymHOCTh Mporecca
CO3JaHUus MMpOTOTHUIIA. OcHOBHEBIE MaTcpualbl, MPUMCHACMBIC B TEXHOJIOTUHU )41 ux
JKCIUTyaTallMOHHBIE CBoicTBAa. OOjacTh mpuMeHeHuss TexHosoruu. [Ipumepsr 3d mpunTEpOB M
MMPOTOTUIIOB TCXHOJIOTHH.

9 Tema 7. TexHosorust MHOTocomneapHOTo MoaenupoBanus (MJM Multi Jet Modeling)

[MpuanumuaneHas cxema TexHojmoruu MIM, dwusmueckas CYIIHOCTh MpoIecca CO3AaHHUS
nporotuna. OCHOBHbIE MaTepHalibl, MPUMEHSEMbIE B TEXHOJOTMHU M HX DKCIUTyaTallHOHHBIE
cBoiicTBa. O0MacTh npuMeHeHus TexHoyoruu. [Ipumeps! 3d MpUHTEPOB U MPOTOTUIIOB TEXHOJIOTHH.

10 Tema 8. CymectBytomme CAD mnporpammbel sl  CO3JaHUSI  TPEXMEPHBIX
TBCPAOTCIIbHBIX MOI[GJIGI‘;I " UX IMMOATOTOBKEC K BhIpAIIMBAHUIO. OcHOBHEIE BUIbI TPEXMCPHOI'O
MOJIEJIUPOBAHUS: TOBEPXHOCTHOE, HU3KOMOJIUTOHAIBHOE, BBICOKOMOJIUTOHATBHOE M MPHUMEPHI
IPOTPaMMHBIX POIYKTOB. [IporpamMmubie MpoayKTHI 1o noarotroBke Gpopmarta STL st nevaru.

11 Tema 9. AnIUTUBHBIE TEXHOJOTMU B OINBITHOM JIMTEHOM MPOU3BOJCTBE.

B03M0OXXHOCTh IPUMEHEHUS Pa3HBIX MaTepraioB 3d MPUHTEPOB IS CHATHS CUIIMKOHOBBIX U
JTUTEHHBIX popm

YerBépThiii ceMecTp. TeXHOJ0rHM W MHCTPYMEHTDHI JJI8 H3TOTOBJEHUS IOBEJIHPHBLIX
YKpalleHHW .

Jlexmust Ne 1 IHCTpyMEHTBI M IPUCTIOCOOJICHHS )11 M3TOTOBJICHUS FOBEITUPHBIX YKPAIICHUH
BPYUYHYIO

Jlexmust Ne 2 UHcTpyMeHT 1y1st THOKHM M mipaBKuJIekimst

Jlexuus Ne 3 Criennanbhblie npucnocoonenusJIexius



Jlexuust Ne 4 Onepariuu pyqyHOro M3roTOBJIEHUSI FOBEIMPHBIX yKpameHusJIekius

Jlexuust Ne 5 [Taiika

JIexug Ne 6 OnnnnBanue

Jlexuus Ne 7 tudroBanue

Jlekmst Ne8 Knaccudukarusi, acCOpTUMEHT, KOHCTPYKIIMS FOBEIUPHBIX YKPAIICHHH,
IOBEJIMPHAS MOJa

Jlekuust Ne9 IOBenupHas Moga, COBPEMEHHbBIE FOBEJIMPHBIEC YKPAILICHUS

Jlexmust Ne10 Texnndeckue TpeOOBaHMS K IOBETUPHBIM YKPAIICHUSAM, YXO/1 32 HUIMH

JIexug Nel1 UsroTrosieHue KacToB

Jlexuns Nel2 M3roroBieHue paHToB

Jlexuust Nel3 N3rotoBiieHre MapHUPOB

Jlexuus Nel4 M3roroBiieHne 10BETUPHBIX YKPALIEHUN

Jlekuust Nel5 N3rorosienue ceper

Jlexuust Nel6 M3roTtoBiieHne KyJa0HOB

Jlexmust Nel7 WsroToBiienne OpaciieToB

Jlexuus Nel8 Buabl 3akpenku BCTaBOK

HATbiid cemectp.  IJIEMEHTBI NH>KEHEPHOI'O OBECHIEYEHUWA
HPOMBIIIVIEHHOT'O IN3AUHA

1 METOOJIOI'A KOHCTPYUPOBAHUA
1.1. Craguu »KU3HEHHOTO LIMKJIA U 3TaIlbl
MIPOEKTUPOBAHUSI U3/1ETTUS

1.2. Pa3pabotka KoMmoHoBO4HO ] KMHEMATUYECKON
CXEMBI YCTPOUCTB

1.3. YnpaBnenue aBToMaTU3MpOBaHHBIMU
YCTpOMCTBAMU

1.4. KoncTpynpoBaHue feraieil u y3ioB

1.5. Pa3mepHbIit aHAM3 KOHCTPYKITUH

2 TEXHOJIOTUYECKUE IMPOIIECCHI
[TOJIYUEHUMA 3AT'OTOBOK

1 N3TrOTOBJIEHUS JIETAJIEM MAIIIH
2.1. TexHOTOTHYECKHE MPOLECCHI TUThS

2.2. TexHOIOTHYECKUE MPOLIECCH 00pabOTKU
METAJIJIOB JIaBJICHUEM

2.3. Pe3ka meTanos

2.4. U3roroBiieHue neraieil U3 miIacTMace

2.5. O6paboTKa 3aroTOBOK JeTajei MaluH

2.6. TexHOTOTHYECKHE MPOLIECCHI
ANMEKTPOPUZUUECKUX U AIEKTPOXUMUUIECKUX
METO0B 00pabOTKH

2.7. @ununiHasg 00paboTKa MOBEPXHOCTEH

2.8. OCHOBBI MPOECKTUPOBAHUS TEXHOIOTUUECKUX
MIPOLIECCOB U3TOTOBIICHUS JeTajIel

2.9. TexHOIOTHS U3TOTOBJIECHUS TUIIOBBIX JAETaJIEH

3 TEXHOJIOTUYHOCTDb KOHCTPYKIIMA

3.4  TemaTuka KypcOBBIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBoil npoeKkT npeaycMOTPEH Ha MATOM CEMECTPE OUCLUIUIMHBI U TEMaTHKa CBA3aHa C
pa3pabOTKON TEXHOJIOTUH MPOW3BOJCTBA HM3/CIHIA METOJOM JIMThS MO BBIILIABISEMBIM MOJCIISIM.
KypcoBoii mpoekT JOMKEeH UMETh CJIeaylollee Ha3BaHWe U cojepxkaHue: Pa3paborka



TEXHOJIOTU4ECKOro npouecca «HazpaHue BBIOpaHHOTO MPOILEcCay» N3TOTOBICHUS U3/1enus «YKa3aTh
THUI U Ha3BaHUeE u3aenus». Kpome Toro, KypcoBoi MpOEKT COAEPKUT TpapHUUECcKyI0 YacTb, KOTOpast
COCTOHUT MX 4 JINCTOB U PacyETOB.

[Ipumep conepxanus

1. Benenue. Onucanue Tuma U3enus, ero XyJ10KeCTBEHHOM U 3CTETUYECKON LIEHHOCTH.
2 TexHOJIOTHS H3rOTOBJICHUS

2.1 O6GocHOBaHKE BBIOOpA METOAA TPOU3BOICTBA

2.2 Co3nna"ue Mactep MOJIEIu

2.2.1 TouyHOCTHBIE TApaMETPHI OTJINBKH

2.3 Usrorosnenue npecc-HopMsbI 7151 TAPAKUPOBAHUS
2.4 U3roToBiIEHHE BBIIJIABIIEMBIX MOJICIIEi

2.4.1 PacueT TUTHHKOBO—ITUTAIOIICH CUCTEMBI

2.4.2 U3rorosienne MOIEILHOTO OJIOKa

2.5 VIsroToBiieHue TUTEHHON (HOPMBI

2.6 3anuBKa, BBIOMBKA U IepBUYHAast 00paboTKa

2.7 OuHUILIHBIE ONIepaluu

3 [Ipon3BOACTBEHHBIE PACUETHI

3.1 PacyeT nmpou3BoICTBA U3/ACIIHI B ICHD

3.2 [lepeyenb 00opyIOBaHUS

3.3 TexHonmornueckas Kapra

SAKJIKOUEHUE

Crnucok UCoJIb3yeMOM JTUTEPATYPhI

ITPUJIOXXEHUE

4, Y4eOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue
4.1  Hopmatusnble 1oKyMeHTHI H OCToI
Her

4.2  OcHoBHas JuTepaTypa

a) Ocnosnan numepamypa:

1. D.4. T'uau, A.M. 3apyoun, PeiOkun B.A. TexHomorus JIHUTEHHOTO MPOU3BOJCTBA.
Crenuanbable BUAL IUThI — Yuebuuk, M.: ACADEMA, 2005t -350c.

2. T'. II. ®erucoB u mp.; mox pen. I'. II. derucoBa. MarepuanoBeeHue U TEXHOJIOTHUS
METaJUIOB: Y4eOHHK /7151 By30B / - M., 2007. - 861c. - PekomennoBano MO

0) /lonoanumenvnan tumepamypa:

1. ManoB, M.E. OCHOBBI MOCIOWHOTO CHHTE3a TPEXMEPHBIX OOBEKTOB [DJIEKTPOHHBIH
pecype] : yae6. nmocobue / .E. Manos, N.H. llluranoB. — DnektpoH. nan. — Mocksa : MI'TY um.
H.D. baymana, 2006. — 40 c. — Pexxum noctyma: https://e.lanbook.com/book/52605. — 3armx. ¢
JKpaHa.

B) NporpamMMHoe obecniedyenue u MuTepHeT-pecypcebl

IIporpammHoe obecnevenue:
1. Rhinoceros 5 education lab, Torosop Ne 21-07/13, 6eccpouHo.
2. ZBrush 4R6 academic, orosop Ne 18-09/14, 6eccpouno, Jorosop Ne 21-07/13,
OeccpouHo.



10

4.3  DJieKTpOHHBbIE 00pa3oBaTe/ibHbIE Pecypchl

[TpoBenenue 3aHATUI U aTTECTAIUI BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBI JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nmporpamMmmel:.

Hassanue DOP CcplUika

TexHooriK MPOU3BOICTBA https://online.mospolytech.ru/course/view.php?id=8347

Pazpabotannsiii JOP BKiIIOYaET TPEHUPOBOUHBIE M UTOTOBBIN TECTHI.

S. MarepunanbHO-TeXHHYeCKOe o0ecreyeHue
Jlekniuum  mpoBomsTCs B ayamTopusax kKadempel W o0miero  (GoHAA, OCHAIMEHHBIX
MYJIbTUMEAUHHBIM TPOSKTOPOM JJIS IOKa3a BUACO(PHUIBMOB, CIIAaiiI0B, IPE3EHTALINH.
st mpoBeneHUst J1a0OpaTOPHBIX PalbOT HCIOIB3YETCS JIA0OpaTOPHsT KOMITBIOTEPHOTO
moaenupoBanust AB1511 u JIabopatopust H106 nporieccoB TuThs.

6. MeToanyecKkue peKoOMeH auuu

CamocrosiTennbHass paboTa CTYACHTOB JOJDKHA 0O0O€CIEeYUTh BHIPAOOTKY HAaBBIKOB
CaMOCTOSITENIFHO TBOPYECKOTO TOAXOJa K PELICHHIO 33/a4, HAlpaBlICHHBIX Ha 3aKperyieHHue
3HAHUU, TOJYYEHHBIX MPU ayJUTOPHBIX 3aHATHUSX.

3amaun caMOCTOSTENbHON pabOThI CTY/ICHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON Y4eOHOU paboTHI;

- OCBOEHHE COJICPKaHUSI JUCLUIUIMHBL,

- yrayOseHue coiepKaHusi 1 OCO3HAHHE OCHOBHBIX MOHSITHH TUCIUIINHBL,

- HCIIOJIb30BAaHHE Marepuana, COOPaHHOTO M TIOJYYEHHOTO B XOJI€ CaMOCTOSITEIBHBIX
3aHATHHN 11 9O PEKTUBHON MTOATOTOBKHU K 3a4ETY.

Bupl BHEayAUTOPHOW CAaMOCTOSITENIHONW PaOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJEIbHBIX TEM AUCHUUIIINHBL;

- MOATOTOBKA K JIGKIIMOHHBIM 3aHSATHUSIM;

- IOJITOTOBKA K J1ab0paTOpHBIM paboTam;

- MOJITOTOBKA K KOHTPOJILHBIM paboTaMm.

JIisi  BBIMOJTHEHUs JIOOOTO BHJA CaMOCTOATEIbHOW paboOThl HEOOXOIMMO MPOUTH
CJICAYIOIINE ATAIIBL:

- OIIpeJIeNIeHNE eI CaMOCTOSITEIbHON paboThI;

- KOHKpETH3alusl TI03HABaTeNIbHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOM padoTe;

- BEIOOp a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PELICHUIO 3a/1auH;

- IUJTAaHUpPOBaHUE pabOTHl (CAaMOCTOSTEIBPHOM WM C TIOMOINBIO TPENoJaBaTess) Hal
3aJaHHEM;

- OCYIIECTBJIEHHE B TMPOIECCE€ BBIMOJIHEHUS CAMOCTOSTEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOT'0) PE3yIbTaTOB paOOThl M KOPPEKTUPOBKA BBITOTHEHHS PadOThI,

- pednekcust;

- Ipe3eHTaIus padboTHlI.

Jl5is 3TOrO mporpamMmoi IpeaycMOTPEHO HallMcaHue JBYX pedepaToB MO MPeasioKeHHBIM
TEMaM.

[ToaroToBka K J1abopaTopHbIM paboTaM, MOJATOTOBKA OTYETHI BBINOJHEHHBIX paboT M HMX
3alUTa SIBJISETCS OJTHUM U3 OCHOBHBIX BUJIOB CAMOCTOSATEIHHONU pabOThl CTYACHTOB.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Bo3MoxHO mTpoBeieHne 3aHATHI U aTTECTalluil B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEMBbI NHUCTaHIMOHHOTO 00yueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHOTO
kagenpoit «XumbnoTex» aneKTpoHHOTO 00pa3oBateiabHOro pecypea (QOP) (cm. m.4.4).
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[Topsimox mpoBeneHUsT pabOT B MUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacnopsHKSHHUSIME IPOPEKTOPA MO YIeOHOM paboTe U/Win IIEHTPOM YIeOHO-METOINYECKON PabOTHI.

6.1 MeToanueckue peKOMEHIAUMY /ISl IPeNnoAaBaTe/isl 10 OPraHu3auuu 00y4eHHs

6.1.1. IlpenonaBarenb OpraHu3yeT MNpENoJaBaHUE IUCIHHUIUIMHBI B COOTBETCTBHH C
tpeboBanusiMu "[lonoxkeHnst 00 opraHu3anuu 00pa3oBaTEIBLHOTO Mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (prinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHH TIpENo/iaBaTeslb JOBOJIUT JI0 CBEICHHS CTYACHTOB COJCpIKAHWE
paboueit mporpammel aucuumuiuHbl (PIIJ) u mpemocTaBisier BO3MOXKHOCTH O3HAKOMIICHHS C
MPOTPaMMOii.

6.1.3. IIpenonaBaTens 0cOOEHHO OOpaIiaeT BHUMAaHUE CTYJICHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHI MO AUCHMIUIMHE, BKJIIOYAsl MOPSIOK MPOBEICHUS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH JAMCTAHIMOHHOTO OOYYEHHUS W CHUCTEMBI TUCTAHIIMOHHOTO
o6yuenus yauBepcuteta (C1O Mockorckoro [TonuTexa);

- BHJbl, COJEp)KaHUE M TMOPSINOK IPOBEAEHHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPEJCTB;

- (¢dopMy, coaepxkaHHEe M TOPAIOK MPOBEACHUS TNPOMEKYTOYHOH arTecTalud B
COOTBETCTBUU C (OHAOM OIEHOYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 10 CBEOCHHMS CTYACHTOB TpaduK BBIOJHEHUS YYEeOHBIX padorT,
npeaycmoTpeHHbix PIT/I.

6.1.5. Heobxonumo c camMoro Havajga 3aHATHH PEKOMEHI0BaTh CTYACHTAM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. B Hayase miaM B KOHIIE CEMeCTpa JaTh CIIMCOK BOIPOCOB ISl IOJATOTOBKU K
POMEKYTOUHOM aTTecTaluu (IK3aMEeHy WK 3a4ETy).

6.1.7. Pexomenayercs ¢akt o3zHakomsieHHs cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
MUCHbMEHHO 3a(MKCUPOBAThH MOIMUCKHIO CTYEHTA B JINCTE O3HAKOMIIEHUS ¢ coaepkanuem PIT/I.

6.1.8. IlpemomaBarenu, BeAylIMH JIEKIMOHHBIE M JIAOOpAaTOpPHBIC 3aHATHUS, JOJIKHBI
COTJIaCOBBIBaTh TEMATHYECKHM IUIaH J1a0OpaTOPHBIX 3aHATHM, HCIOIb30BaTh EAUHYIO CHCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUTUINHBL.

Bo3MmoxHO TTpoBeIcHUE 3aHATHI M aTTECTAIMKN B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEM
CHCTEMBI TUCTaHIMOHHOrO 00yueHusi yHusepcurera (C1O-LMS). Ilopsaaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTICIbHBIMU PACHOPSHKEHUSIMH TPOPEKTopa IIo
yueOHoI paboTe U/WiK IEHTPOM YIeOHO-METOIUYECKON PAOOTHI.

6.2 MeToanueckue yKa3aHus i 00y4AOUIMXCH M0 OCBOCHH IO TUCHUILINHBI
6.2.1. CrymeHT ¢ caMOro Havajga OCBOGHHUS TUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO

03HAKOMUTCS ¢ paboyeil mporpaMMoil TUCIIUITIIHHEI.

6.2.2. CTyneHTy HEOOXOJIUMO COCTaBHTh MJisi ceOsi rpadMK BBIMOJTHEHUS y4eOHBIX PadoT,
npenycMorpeHHbix PIIJ] ¢ yu€rom TpeOoBaHMU APYrMX MUCIHMIUIMH, H3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHNH 3aHATHI W MPOLEAYp TEKYyIIeW M MPOMEXKYTOUHOH aTTecTalu C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(GOPMalMOHHOW 00pa3oBaTeNbHON cpeabl AMCTaHLMOHHOIO
obpa3oBanus yHuBepcurera (LMS Mockosckoro Ilonutexa), kak BoO BpeMsi KOHTaKTHOW paOOTHI ¢
npenojaBaTesieM, Tak U BO BpPEMsS CaMOCTOSITENIBHOM pabOThl CTYIAEHT JOKEH OOecHeuuThb
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHLMOHHOIO IOAKIIOYEHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM TakOH BO3MOXKHOCTH OOCYIUTH CHUTYallHI0 C IMpernojaBaTelieM
JUCLUIUIAHBI.

YcnemHoe uzydenue Kypca «XuMus» Tpedyer oT CTyAeHTa paboThl M0 KOHCIEKTUPOBAHUIO
MaTepHala, U3J1araéMoro Ha JIKLHUSX, BBITOJIHEHUS JIAOOPATOPHBIX U WHAMBUIYATbHBIX PabOT MO
KaKI0M wu3ydaeMoil Teme. B Marepmanax yueOHuWKa-ipakTukyma/matepuanax OOP crnemyer
O03HAKOMUTBCSI C NPUMEpPaMM BBIIIOJIHEHUS CaMOCTOSTENbHBIX 33JaHUH 110 M3y4aeMoW Teme, U
ONUPASCh HAa HUX BBIIOJHUTh WHIMBUAYAJIbHOE 33JaHUE, OLIEHUTh CBOW YPOBEHb MOJTOTOBKH,
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UCIIONIB3YS TECT Ui CAMOKOHTPOJI C yKa3aHHEM OTBeTOB. B ciyuyae HempaBWIIBHOTO OTBETa Ha
TECTOBBIN BOIIPOC CIIEAYET BEPHYTHCS K CTaThe yUeOHUKA MO JaHHOU TEMe.

JlabopatopHbie pabOThI HallpaBJIEHbI HA SKCIIEPUMEHTAILHOE N3YUEHHUE TEOPETHUECKUX

MOJIOKEHUH M (OPMHPOBAHME MPAKTUYECKHMX YMEHUH M HAaBBIKOB. [IpM MOATOTOBKE K
npeacTosei 1abopaTopHOit paboTe CTYAEHT AOMKEH OPOPMUTH KOHCTICKT:

- HamMcaTh 3arjaBue Ja0opaTOpHOIl paboTHI U €€ MOPSAIKOBBIA HOMED;

- yKa3aTh 11e7b Pab0Thl, 000PYI0BAaHHE U PEAKTHBHI,

- U3JIOKUTH MOCIIEIOBATEIBHOCTD BBITIOJIHEHUS pabOTHI;

- Ha4epTUTh TaOIUIly AJI 3aHECEHUS OY4YEHHBIX PE3yIbTaTOB;

- Ip1 HEOOXOAUMOCTH CJIENIaTh PUCYHOK IKCIIEPUMEHTATLHON YCTAHOBKH.

- 03HaKOMUTKCS C MPABUIIAMH TEXHUKU OE€30MaCHOCTH MPH BBIITOJIHEHUHU PaOOTHI.

[To pe3ynbratam palOTBI CTYIEHT JOJDKEH CAeNlaTh BBIBOABI M OOCYyIUTh HUX C
npernojaBaTeseM Mpu 3aluTe padoThI.

CTyneHTbl, He BHINOJIHUBIINE B TOJTHOM 00beMe JabopaTopHble paboThl, IPeTyCMOTPEHHBIE
PII/I, He momycKaroTCsl 0 MPOXOKACHUS MPOMEKYTOYHOM aTTECTALMU TT0 JUCHUTUIUHE «XUMUS.

6.2.4. CamocrostenbHass paOoTa SBISIETCS OJHUM W3 BUAOB y4yeOHBIX 3aHsATHi. Llenmb
CaMOCTOSITENIbHOIM paboThl — MPAKTUUECKOE YCBOEHUE CTYIEHTAaMHU BOIIPOCOB, pAaCCMAaTPHUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLHUTUINHBI.

Bupl BHEayquTOpHON CaMOCTOATENbHON PabOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- opopMiIeHHE KOHCIIEKTOB, OTYETOB IO BBIIOJHEHHBIM J1aOOpaTOPHBIM paboTamM |
MOJMOTOBKA K UX 3aIIUTE.

7. DoH/ OLICHOYHBIX CPEICTB

@DoH/T OIEHOYHBIX CpENCTB mpeacTtaBieH B Ilpunoxkennn 2 k pabouedd mporpamme u
BKJIIOYAET pa3/eibl:

7.1. MeToibl KOHTPOJISI M OLICHUBAHUS PE3YJIBTATOB 00yUCHUS

7.2 lllkana ¥ KPUTEPHU OLICHUBAHUS PE3YIbTaTOB 00yUEHUS

7.3. O1ieHOYHBIE CpECTBA

7.3.1. Texyumii KOHTPOJIb

7.3.2. ITpomexyTOUHAs aTTECTALMS
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Ipunoxenue 1.

CTpyKTypa M colep:KaHue IUCHUILINHBI « TeXHOJI0ruu Npou3BoACTBA U3/1eJIUil MPOMBIIIEHHOI0 TU3aiHA U I0BEJTHPHBIX YKPAIIEeHH»
M0 HANPABJIEHUIO MOATOTOBKH

29.03.04«TexHoJI0rus Xy/10:KeCTBEHHON 00pad0TKN MaTEepPUAJIOB)
(0axasaBp)

Buabl yueOHo# padoThl, Buabl camocTosiTebHOM DopMbI
& = S | BKIIOYAS CAMOCTOSITE/LHYIO PaGoTHhI CTY/IEHTOB aTrecTanyuu
ol 5 F
Pasnen gl 238 paﬁofy CTYJIEHTOB U
2 @ = TPYAOEMKOCTH B Yacax
o =3 CP
J | II/C | JIad C KCP | K.P. | K.II. | PT'P | Pedp. | K/p 9 3
Jlekmuss Ne 1 HsroroBieHus
XYJI0KECTBEHHBIX W IOBEITUPHBIX MOJIEICH
¥ MacTep — MOZIEIIeH [ IBM 1 1-2 4 4 8
Jlexkmust Ne 2 [{udpoBbie criocoOsI
W3TOTOBJICHHUSI MOJeNell u mactep — | 1 3-4 4 4 8
MOJIEJIEN.
Jlexuust Ne 3 Pa3HOBHUIHOCTH Mpecc
- (bova;um M3TOTOBJICHUS BBIIIABIAEMBIX | 1 5-6 4 4 8
MOZETIEN.
Jlexuusa Ne 4 ®dopmsl U mpecc —
bopmBI, HA3TOTOBJICHHBIE w3 | 7.8 4 4 8
JTBYXKOMITIOHCHTHBIX ~ CHUJIMKOHOBBIX U
BUKCHHTOBBIX KOMITAYHJIOB.
Jlexmusg Ne 5 MogaeabHbBIE COCTaBBI
A cIocoObl U3TOTOBIIEHHS BhImIaBiageMbrx | 1 | 9-10 4 4 8
MoJieei
Jlexmust Noe 6 OcobenHOCTH COOpPKH
MOJEIbHBIX OJIOKOB. BUIEO(UIEM
A y Acod 1] 11-12 | 4 4 | 8
«M3TOTOBJICHWE JIUTEHHBIX (QopM TIpHU
JIBMY.




14

Jlexmug Ne 7 Pacuer JTUTHUKOBO —
MUTAIONIEH CUCTEMBI (JITIC) TIPH JIUThE TIO

13-14 | 4 4 8
BBITUJIABJISIEMBIM MOJICNISIM (JIBM) METOIIOM
BaKyyMHOT'O BCAChIBaHMUSI.
Jlexmus Ne8 OcobennocTH
o0opysoBaHUs ¥ IUIABKA IIBETHBIX U 15-16 4 4 8
JIParoIeHHbIX CIJIABOB.
Jlexmus Ne9 IInaBunbHBIE 15-16
YCTaHOBKH.
32 32 64
Jlexuua Ne 1 MWHcTpymeHTBH H
MPUCTIOCOOJICHUST  JUIT  W3TOTOBJICHUS 1-4 9 6 18
IOBEITUPHBIX YKpAIICHUH BPYIHYIO
Jlekuust Ne 2 WHcTpyMeHT miist
TUOKY ¥ PaBKU 5-9 9 4 18
Jlekmuss  Ne 3 CoenuaibHbIE 10-14 9 4 18
MIPUCTIOCOOICHUS
Jlexuua Ne 4 Onepauuu pydyHOTro 14-18 | 9 4 18
W3TOTOBJICHHS IOBEIIUPHBIX YKPAIICHUS
Jlexmua Ne 5 Iatika 36 18 72
Jlexkmust Ne 6 OnuinnBanue 1-2 4 8 12
Jlexmust Ne 7 ItudroBanue 2-4 4 10 | 12
Jlekmmmst  No8  Kmaccudukanms,
ACCOPTUMEHT, KOHCTPYKLHMSI FOBEIMPHBIX o7 4 12 12
YKpalieH!H, IOBEITUPHas MOIa
Jlekuust Ne9 IOBenupnas wmopna, 8-11 4 12 18
COBPEMEHHBIC IOBEIIMPHBIC YKPAIICHHS
OCHOBHEBIE CBEJICHUS O BHAAX
XYZI0KeCTBEeHHOM 00paboTku. CriocoOb
OTJICTIKW JPEBECHHBI - TPYHTOBKA, 12-18 | 2 12 18

nungoBaHue, OKpacka, JaKUpOBaHHE,
MIOJIMPOBAHUE.
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Hcnonb3oBanne  IpeBECUHBI
JIA3aiHE XYJI0KECTBEHHBIX U3/ICIINN.

B

18

54

72
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IIpunoscenue 2
5 _paboueti npocpamme
MUHUCTEPCTBO OBPA3OBAHUA U HAYKU POCCUMCKOU GENEPAITNN

OEIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHUE BBICIHIEI'O ObPA3OBAHMA

«MOCKOBCKHUH MOJIUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hanpasnenue noaroroku: 29.03.04 «TexHosiorust Xy10:;kecTBEHHOH 00padOTKH MaTepHaJIOB»
OII (mpodub):
«Pa3paboTka ¥ IPOU3BOICTBO U3ACIUN TPOMBIIIIICHHOTO TU3aiHaY)

®dopma 00yueHus: OUHAS
Bun npodeccronanbHoOM nesITeIbHOCTH:

. NPOU3600CHEEHHO-MEXHOIOCUYECKULL
. NPOEKMHULIL.

Kadenpa: MammHbl ¥ TEXHOJOTHS JTUTEHHOTO TPOU3BOICTBA

®OH/JI OHEHOYHbLIX CPEACTB 11O JUCHUIIVIMHE

«TexH0JI0rMU MPOU3BOACTBA U3/1eJIUIl MPOMBIIIEHHOTO IU3aiHA U I0BEJHPHBIX

YKpaleHun»

CocTaBuTeIb:
HJouent /I.C. Bypues

Mockaa, 2026 ron



8. MIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIINIA

Taomuma 1

TexHoJ0ruu MPOU3BOACTBA XYA0KECCTBCHHO-IIPOMBINIJICHHBIX 00HEeKTOB

@I'OC BO 29.03.04 Texnosorusi Xya10:kecTBeHHOH 00pad0TKM MaTepHaJIoB

B mporiecce ocBoeHUs JaHHOW AUCIUTUIMHBI CTYIEHT (OPMHUPYET U IEMOHCTPUPYET CICIYIOIINE KOMITCTCHIIHH:

KOMIIETEHIIUHU TexHoJiorus ®opma .
IlepeyeHb KOMIIOHEHTOB (¢hopMHUpOBaHMA | OLEHOYHOIO Crenennt yposneit OCBOCHIH
HHIAEKC | @®OPMYJIMPOBKA o o KOMIIETEHIUH
KOMIIeTEeHIMii cpeiacTBa
OIIK-2 | Crocoben 3HATh: JEKLHUA, BamneHo- Bba3oBblii ypoBeHb:

y4acTBOBATh B OCHOBHBIE COBPEMEHHBIE CaMOCTOSITeNIbHAsL | pelfiTuHroBas OCHOBHBIE TEXHOJIOIMYECKHE
peanuzanuu TEXHOJIOTMUYECKHE TPOLIECCHI pabora, cucrema IIPOLIECCHI U3TOTOBJICHUS U3JIEIUI
COBPEMEHHBIX U3TOTOBJICHUS! KOHKYPEHTOCIIOCOOHBIX | JTaOOpaTOpHbIC U3 PA3IMYHBIX MAaTEPHAJIOB.
TEXHUYECKH XYI0KECTBEHHBIX Xy/10’KECTBEHHO- paboTbI IloBbIIICHHBIH YPOBEHb:
COBEPIICHHBIX MPOMBIIILICHHBIX OOBEKTOB U3 o0JazaeT HaBbIKAMH Pa3paboOTKU
TEXHOJIOTHH TIO Pa3IMYHbIX MaTE€pPUaAIOB C NO3ULIUI TEXHOJIOTMYECKHUX TIPOLIECCOB TSI
BBIITYCKY 3aKOHOB (D)yHIaMEHTAJIBHBIX U CO3/IaHHS XyT0XKCCTBCHHBIX
KOHKYPEHTOCIIOCOOH | MPHUKJIAJHBIX HAYK, M3JICIIMH U3 Pa3THIHBIX
BIX y™M eTh: MaTCpUuaIOB.
XY0KECTBEHHBIX pa3pabarbIBaTh TEXHOJIOTUYECKUI
MaTepHaIoB U IPOLIECC MOJTYYEHHS XYI0KECTBEHHO-
XY0KECTBEHHO- NPOMBIIILICHHBIX U3CTHIA U3 MeTaa,
IPOMBIIIJIEHHBIX KEpPAMUKH, IPEBECHHBI, KAMHS U JP.;
00BEKTOB BJIaJeTh:

HaBbIKAMU Ha3HAYEHUS

IIOCJIEIOBATEIILHOCTH Ollepaluil 1

TEXHOJIOTMUYECKHUX MapaMeTpoB

IPOLIECCOB MIPU U3TOTOBJICHUH

XYA0KECTBEHHbIX U3AEIUN U3

pa3IUYHBIX MaTEepPUaJIOB.
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9. IlepeyeHb OLIEHOYHBIX CPEJCTB IO JUCIIHIJIMHE

TaOmuma 2

10. «TexHos0ruM NPOU3BOACTBA XY/A0:KECTBEHHO-TIPOMBIILIIEHHBIX 00 bEKTOB)»

HaumenoBanne [Ipencrasienune
Ne OLIEHOIHOTO Kpatkas xapakTeprcTika oleHOYHOTO OLICHOMHOTO CPE/ICTBA B
OC Cpe/ICTBA Cpe/CTBA dOC
OrneHka CIOCOOHOCTH CTyJeHTa MPUMEHHUTH
[lepeuens mabopaToOpHBIX
1 JIaGopaTopHbIE | MONyYCHHBIE paHEe 3HAHHS JUIS MPOBEICHUS pabor
pab6orts1 (JIP) aHajm3a, OTIBITA, AKCIEPUMEHTA u
BBITIOJTHEHUS  TOCIEAYIONMX pacyeToB, a
Hajior IMpernojaBareis CO CTYACHTOM, IIelb
N A peno M » 1 Kommekr
VYCTHBIN OMPOC | KOTOPOTO — CHCTEMAaTH3alMsl W YTOYHCHHUE
2 , JK3aMEHAIMOHHBIX
(2-3K3aMeH) MMEIONMXCS Y CTY[ICHTa 3HAaHHMH, MpoBepka |~ .
€ro WHIMBUyaTbHBIX BO3MOYKHOCTEH

DopmMa NPOMEKYTOYHOMN ATTECTALMM - 3a4eT

®opmupyemas komnereHuns (OIIK2 Cnoco0eH yuacTBOBaTh B peajn3alii COBPeMEHHbIX
TeXHUYECKH COBEPUICHHBIX TEXHOJIOTHI MO0 BbINMYCKY KOHKYPEHTOCIOCOOHBIX Xy/10KeCTBEHHBIX
MaTepHAJIOB M XY/10:KeCTBEHHO-TIPOMBINLIEHHBIX 00bEKTOB.)

KonTpoaupyemsblii pe3yabrar
o0yueHust

KonTposupye

3auer

Mbl€e TeMbl
(pa3aeJibl)

Kpurepun onennBanus

AUCIHUIIJIMHBI

He 3auTeno

3a4TeHo
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3HATh:
OCHOBHBIC COBPEMECHHBIC
TEXHOJIOTUYECKUE MTPOLIECCHI
M3TOTOBJICHUS KOHKYPEHTOCTIOCOOHBIX
XYHOXKECTBEHHBIX XYI0’KECTBEHHO-
TIPOMBIIIICHHBIX OOBEKTOB M3
paBHI/I‘IHBIX MaTepI/IaJIOB C HO3HHHﬁ
3aKOHOB (PyHJIaMEHTATBHBIX 1
MPUKJIAJHBIX HAYK,

yMeTh:

pa3zpabaThIBaTh TEXHOJIOTUUECKUNA
MIPOLIECC MOIYUCHHUS XYI0KECTBEHHO-
MPOMBIIIIICHHBIX U3ACIIHIA U3
MeTaljia, KePaMHKH, IPEBECUHBI,
KaMHS U JIp.;

BJIAJIETh:

HaBbIKAMHU HA3HAYCHUA
MOCJIETIOBATEIPHOCTH OTIepaluii 1
TEXHOJOTHUYCCKUX HapaMeTpOB
MIPOIIECCOB MTPU U3TOTOBICHUH
Xy,Z[O)KeCTBGHHBIX I/I3I[GJII/II>'I n3
Pa3TUYHBIX MaTEPUAJIOB.

Bce paznenst

[Tepexon ot OamioB

pEUTHHIa K
TpaZIuLMOHHBIM
OLICHKaM
IIPOU3BOIUTCS C
IIOMOUIBIO

CHEAYIOIIEH IIKaJIbI:
HE 3aUTCHO MCHEE
0.55% oT
MaKCHUMaJbHOM
CYMMBI OQJIJTOB.

[lepexon ot OGamioB
peUTHHIa K
TPaJUIIMOHHBIM
OIICHKaM
MIPOU3BOUTCS c
IIOMOIIIBIO
CIEAYIONIEH IIKaJIbI:
3a4TeHo  Ooylee  —
0,55% oT
MaKCHUMaJIbHOM
CyMMBI 0aJlIOB.




20

dopmMa NPOMEKYTOUYHON ATTECTALMM — IK3aMEeH

®opmupyemasi komnereHuusi (OIIK2 CnocodeH y4yacTBOBaTh B peajiu3aliiid COBPeMeHHbIX

TeXHHMYECKH COBEPIICHHBIX TEXHOJIOTHi 10 BBITYCKY KOHKYPEHTOCIOCOOHBIX Xy/A0KeCTBEHHbIX
MATepHAI0B H XyJ10KeCTBEHHO-TIPOMBINLIEHHBIX 00bEKTOB.)

KonTposupyemslii pe3yJbTat Konrtpoaupye JIK3aMeH
00y4eHust Mble TeMbl
(pasnessr) Kpurepuu ouennBanusi
JUCHUILINHBI
2 3 4 5
3HATD: Bce pazaensr Ilepexon ot | Ilepexon ITepexon [lepexox ot
OCHOBHBIC COBPEMCHHbIC GayoB oT OayoB | OoT OayuioB | OayIoB
peWTHHra K | peMTHHra K | peHTHHTa K | perTHHTra K
TEXHOJIOTMYCCKUEC IMTPOLECCCHI
TPaJUIIMOHH | TPAIWIMOH | TPAIWIIMOH | TPATAITAOHHBI
U3TOTOBJICHUS! KOHKYPEHTOCTIOCOOHBIX BIM OLICHKAM | HBIM HEIM M OLEHKAM
XYIO0KECTBEHHBIX XYIOKCCTBEHHO- MIPOU3BOUT OLICHKaM OLICHKaM TIIPOU3BOJUTCSI
HpON[B[H_UIeHHI:IX OGBGKTOB us3 Csa C | OpousBoau | MpousBoAu | C IMOMOIIBIO
Pa3INYHBIX MaTEPUAIIOB C TTO3HUIIUI TOMOLIBIO. | TCH €| Ted ¢ | creayiomen
CJICAYIOIICH | MOMOIIBI0 | MOMOIIBIO | IIKAJEL:
3aKOHOB (PyHJAMEHTAIBHBIX U .
HIKAJB:  HE | CICHyoIe | CIEAyIoIie | OTIWYHO — 1—
IPUKJIaJHbIX HAYK, yaoBleTBop | i mkamel: | ¥ mxamss: | 0,85 oT
YMETh: HUTCJIIBHO YAOBJIETBO | XOpOIIO - | MaKCUMaJIbHO
p33p36aTBIBaTB TCXHOJ'IOFI/ILICCKI/II\/'I menee 0.55. pUTEIIBHO - 0,84 - 0,7. i CYMMBI
0,69-0,55. 0asuIoB.

IIPOLIECC MOIYYEHUS XY/I0KECTBEHHO-
MIPOMBILLIEHHBIX U3AEJINI U3 METAJLIA,
KEpPaMUKH, IPEBECUHBL, KAMHS U JIp.;
BJIA/IETh:

HaBBbIKAMH Ha3HAYECHUS
ITOCJIEIOBATENBHOCTH ONepaluii U
TEXHOJOTMYECKUX apaMETPOB
ITPOLIECCOB MTPU U3TOTOBICHUH
XYJI0KECTBEHHBIX U3IEIUMN U3
Pa3IMYHBIX MaTEPUAJIOB.

IlepeyeHb BONMPOCOB K IK3aMEHAIHOHHBIM OWJIeTaM

1. MeramnomniacTuka Kak BUJl XyJJ0’KE€CTBEHHOM 00pabOTKU MaTepHalioB.

no

TexHouorus nonydenus JlaMmacckom ctaiu.

©CoOoNOO kW

OcHoBHBIC cBOMCTBa JlaMacka.
TexHOJIOTHS Ky3HEUHOM CBapKH.
Kakue ocHoBHBIE y30pbI Jlamacckoil cranu?
Knaccuduxarus kamMHe, UCTIONb3yEeMbIX B AU3aiiHE.
OnTH4ecKue CBOMCTBA CAMOLIBETOB.
Oxpacka 1 UBET MUHEPAJIOB.
CaolicTBa anmasos.

10.0Orpanka OpHIIITHAHTOB, UX YHUCTOTA,
uBeT, Bec. 11.TexHonorus nponu3BoJICTBa CTEKJIA.

TexHOnOoruss METaIOILIACTUKU. TEeXHOJIOTHS U3rOTOBJICHUS KIIMHKOB.
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12.1Tpou3BOCTBO JIUCTOBOTO CcTeKA. 13.Droar -
croco0 mpoun3BoACTBa cTekia. 14.CBOICTBA CTEKOIL.

15.0kpammBaemocth cTekon. Kpacurenu, mpumMeHsieMble B CTEKJIOAEIINN.
16.1TpumMeHeHNs MaKy JJ1 CO3MaHUs XYA0KECTBEHHBIX U3/1E€TUM.

17.4To npoucXoauT NMpu CHauBaHUU JAeTajeld MPUnoem?
18.Turbl nasiHbIX COCTUHEHUIA.

19.Bunpl npunoes. CoctaB 0y10BSIHHBIX TTpUIioeB. 20.CocTaB u
TEXHOJIOTHS MPUMEHEHHUs (PIIFOCOB MPH MaMKe.

21.B 4em 3akiI04yaeTcs MNOArOTOBKA MOBEPXHOCTH CIIAUBAEMBIX JI€TAJIEC?
22 Knaccudukanusi KEpamuK.

23.I'oHUapHas KepamuKa.

24.Teppakora. 25.Maiionuka.
26.Texnomorus (asHca.

277.CBOIICTBa KEPAMUKHU.
28.1HTepbhepHas KepaMHKa.
29.2kcTepbepHasi KepaMHUKa.

30.Buas 00xura KEpaMuKH.

31.1IpuHuMnHanbHas cxema NpOU3BOJACTBA KEPAMUKHU.
32.IIpeumyiiecTBa JpeBECUHBI KaK MaTEpHUaIa.

33.Tlonepeunsle, paJuaibHbIC ¥ TAHTCHIMATBHBIC Pa3pe3bl APEBECHHBI.
34.Tekctypa, 1IBET, OJIECK, 3amaxX JPEBECUHBI.

35.0c00eHHOCTH CTPOCHUSI XBOMHBIX M JIMCTBEHHUYHBIX MOPOJI JPEBECHHEI.
36.CocTaB IpEeBECHUHBI.

37.JIucTBEeHHUYHbIE TOPOJIBI APEBECHUHBI.
38.XBOIHBIE MOPOJIbI IPEBECUHBI.

39.I1opoku ApeBECHHBI.
40.TekcTypa ¥ 1epoX0BaTOCTh JPEBECUHBI.
41.TeniaonpoBoHOCTh, TEMIIEPATYPOIPOBOIHOCTb, YAEIIbHAS TEII0EMKOCTh
JPEBECUHBI.
42.Ycyliika, THrPOCKONMUYHOCTh, pa30yxaHue JPEBECHUHBI.
43.971eKTpOnpPOBOHOCTh, KOPOOJICHHUE, CYIIIKa IPEBECUHBI.
44 1Ipo4HOCTHBIE CBOWCTBA JPEBECUHBI.
45.9xcrnyaTalliOHHbIE CBOMCTBA APEBECUHBI.

46.JlekopaTUBHOE HA3HAUYCHUE U3/ICIINI U3 IPEBECHHBI.
47.YTunurapHoe Ha3HAYEHUE U3CTTUNA U3 JPEBECUHBI.
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48./1eKkOpaTUBHO-YTHJIMTAPHOE HA3HAYEHUE U3IEIINN U3 IPEBECUHBI.
49.0cHoBHbIE KTaccu(UKaAMKA HETPAAUIIMOHHBIX MaTEPHUAJIOB.

50.Knaccuduxanms, OCHOBHbIE TEPMUHBI U MOHSATHS B TEXHOJIOTHH BSKYIIIUX
MaTepHAJIOB.

51.I'uncoBbie Bspkye Marepuaibl. COCTaB U ChIPbE JIJIsl IPUTOTOBICHUS
TUIICOBBIX BSKYILHX.

52.I'uncossle BsXKyue Marepraibl. OCHOBHBIE CBOMCTBA TMIICOBBIX BSYKYIIUX.
53.I'uncoBble BXKYIIME MaT€pHalIbl: IPUHLHUIT U 3TAIIbl TBEPICHUS,
TEXHOJIOIMH IOJIyYCHUS U3JIEIUN.

54 .I'uapaBnuydeckas U3BECTb, CIIOCOOBI TPOM3BOCTBA U 00JIaCTh PUMEHEHUS B
CTPOUTENBCTBE.
55.Bo3ayniHast U3BECTh U €€ CBOMCTBA, TPEUMYIIECTBA U HEAOCTATKH.
56.Marue3uanbHbie BSOKyIIME Matepruanbl. CocTaB, CBOMCTBA, TEXHOJIOTUH
MIOJIYYEHUS U3CITAM.

57 IloptnanauemenTsl. CocTaB, CBOMCTBA, TEXHOJIOTUH MOJIYyYEHUS
m3aenuit. 58.CrienanbHble BUIbI MOPTIAHIIEMEHTA

59.Bsixy1ire Ha OCHOBE KUJKOTO cTekiia. CocTaB, CBOMCTBA, TEXHOJIOTUH
TOJIYYEHUS U3EIIHM.
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DK3aMeHAIIHOHHBIE OMJIeThI

BapuaHT 3K3aMeHAIlMOHHOTO OWJIeTa

MMHUCTEPCTBO HAYKU 1 BEICHIET'O
OBPA30BAHUS POCCUMCKOM ®EJEPAIN
q)E)IEPAJIbHOE TOCYIAAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE YUPEXJIEHUWE BEICHIET'O OBPA3SOBAHUA
«MOCKOBCKMUI [TOJIMTEXHUYECKUIA
YHUBEPCUTET»

®daxkynpreT MamuHOCTpoeHUs, Kadeapa « MamHbl ¥ TEXHOJIOTHS Xy I0KECTBEHHOH 00paboTKH
MaTepuanoBy

JucuurmnHa « TIIXTIO»

29.03.04 Hampapienre moAroTOBKY « TeXHONTHS XyI0KECTBEHHON 00pabOTKH MaTepHaIoBy

3K3AMEHAIIAOHHBIN BIIET Nel

1. CaolicTBa KEpaMHUKH.

2. T'urcoBbie BSOKYIIME MaTEPHAIIBL: IPUHLIMI U 3TaIlbl TBEPICHHUS,
TEXHOJIOTUU TIOJIYYCHUS U3/ICIIAN.
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